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PBOVISIONAIi SPECIFICATION 
ImpffG^easiesats iis Electric Lamps 



I, Geobge Wtllxam Bawlings, a 
British. Sal^ieot, of FWillow Meer, Park 
Hill, . Kenilwortb., Waarwiokshire, do 
hereby -declare the nature of this inveiL- 
5 tion to be as follows : — - 

This inveution relates to electric lamps 
of the direetioaal-beam type. 

OiLe of my present objects is to provide 
a very inexpen-sive reflector , aaid, if 

10 desired, such reflector can fimctiou also 
as the cover, 

A further ohj-ect is to make of lig'lit 
rays from the incandescent filament whScli 
would normally 'Uot he usefully utilised. 

15 According? to one feature of the inven- 
tion, a I'eflectoT, for an electric lamp of 
the directional-beam type, is formed of a 
material which can he cast or moulded 
\mder pressure (such as that known under 

20 the registered trade mark Diako.n or 
PftTspex) to he rigid, substantially 
colourless and capable of havin*?- a highly- 
polisked surface, and the reflector is of 
irregular thickness so as to provid-e a 

25 forwardly-directed face or fac^s and an 
inwardly^directed face or faces. The 
latter face or faces^ and the r-ear face of 
the reflector, are so arranged thiat the 
relevant rays from th-e incandescent 

30 filament of an electric hulb appropriately 
moxinted in the reflector will be totally 
reflected (i.e., their angle of iaacidence is 
abov-e the critical angle), or substantially 
totally reflected, from the rear face, and 

35 the forwardly-directed face (or fac-es) is 
so arranged that the reflected rays will 
l>e transmitted sxubstantially as a parallel 
beam. Preferably tbe xeflector consists 
of one or more annular parti-annular 

40 prisms arranged so that the relevant rays 
from the incandescent filament will he 
mainly or wboUy reflected f orwarcHy in a 
Biibstantially parallel beam. 

The invention further involves the 

45 combination therewith, of a lens or lenses 
interposed between the lamp bulb and 
the reflector for condensing some of the 
rays from the lamp bulb, in order to 
facilitate the shaping- of the reflector, and 

50 in order that more rays from the lami) 
bulb may be usefully rdB^ected. 

The invention further involves a 
reflected foTmed as aforesaid and adapted 

c" 



also to function as the cover of the lamp. 
In that event the reflector has a for- 55 
wardly-bulged portion providing a cavity 
extending forwardly from the -rear face 
and of a size to receive the electric bulb, - 
and the material round the cavity may be 
adapted to provide at least one lens for 60 
the pTurpose of condensing the light rays 
as aforesaid. 

A further feature of the invention 
consists, in the case where the reflector of 
the invention is adapted also as the front 65 
cover, in forming the forward portion of 
the material round fhv cavity as a lens 
which will condense rays travelling 
forwardly from the filament. 

For a better understanding of the 70 
nature of the invention, attention should 
b© directed to the f oUowing description in 
which reference is made to the accom- 
panying diagrammatic drawing the single 
figure of which is a sectional elevation 75 
through an electric lamp of the direc- 
tional-beam type . having the reflector 
arraaiged, and provided with lenses, 
according to the invention. 

In the drawing A is a conventional 80 
lamp body or casing, preferably of metal, 
against the open end of which is secured 
in any convenient manner a rim portion 
B. This is formed, integrally with the 
reflector, of a thermo-plastic material as 85 
aforesaid. The refractive index thereof 
is substantially the same as that of crown 
glass, i.e.^ approximately 1.6. The inner 
face of the rim, as indicated at C, may be 
silvered so that the rim as a whole will 90 
have the appearance of an electro-plated 
and hij^hly-polished mietal. 

It will be olbserved that the reflecting 
portion of the reflector is of irregular 
thiolcness both in axial and radial direc- 95 
tions, providing a nmnber of forwardly- 
directed faces^D^, D^, D^ D^ and a 
number of inwardly-directed faces E^, 
E^ E^. The rear face of the reflector 
in this instance includes a portion E^ of 100 
truncated conical form, inclined to the 
main axis of the lamp at an angle of 
forty-five degrees, and a portion E^ which 
ia gradually curved therefrom, the curve 
being such that from the point F^ to the- 
point the tangents snccrasively make 
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aa- an^Ie, of one decree : fess aloE<? eacli 
unit l€Jioi;]i of the rear surface, with the 
axis of the lamp, the angle being thirty- 
five deg-rees at the point E^. 
5 In the present instance the refiector 
. :f unctions also ^ as the cover of the lamp 
and the lamp hulb G is mounted in a 
cavity H bounded by a cap portion J. 
This is of the same material as the rest of 
10 the reflector but in this instance is shbwii 
as beini^: a separate part having- a scre^r- 
threaded engagement therewith. More- 
over, in the present instance it is shown 
^ as having three separate lens saxfaces W 
15 and formed on it. 

It will be ol served that certain of the 
rays from the incandescent 'filament 
passing" through the surface are con- 
densed and <lelivered su^Jstantially at 
20 rig-ht-an|?les to the axis of the lamp', the 
lawardly-direeted face E* heiii^ parallel 
to this axis. These rays after strikinu 
the frusto-conical surface (this bein<^ 
inclined at an angle of 45* to the lamp 
25 axis) are directed f orwardly in a parallel 
beam, the front face I)^ beings at right- 
^gles to the said axis and the front face 
Jj also being at a right-angle thereto or 
suDstantially at such inclination or very 
30^ slightly curved.. 

In l^e m^ner the rays passing- through 
the surface K- are condensed and trans- 
mitted sat such angles relatively to the 
surfaces E= and (w^hich in thi-? 

35 case have been arbitrarily chosen to 'be 
parallel. to the axis of the lamp) that they 
mil he totally reflected by the curved 
surface F^, and the front faces 



a nd » ' are anraiig'ed so that the einerg*i.iig, . . 
rays will le directed in a = suhstantialiy 40 
parallel beam, .a*^ indicated. It will bV'. 

o.=:served ^that by means of the lens . 
Surfaces JK^ and the groups of ravs LV 
and L- are bein^ usefully used,: ^ * 

It will be obvious that the front face 45 
the refl^tctor may have more or less steps 
ilian those chosen., the lens surfaces 
a^d K- Ueirig modified accordingly, and 
also the rear surface of the reflector.' The 
reflector illustrated actually consist^^ 01 50 
foJT annular prisms oiie or more fac-es of 
which are curved slightly, apart, from the 
circularity. Obviously, ' if desired, the 
iv^fleetor can have Kiit u single apin-o- 
pi iatc'ly-shaped front face ainl a siiV^le 55 
invardlvrdirecred fare, the rear fncL- 
beiiig appropriiitely sJiaped, hm in thut 
CHH^ an unnecessary amount of material 
would be us^d in tlu' t'ohstriictioii. 

In the present in.staiu-e the fjont vY ih.- QQ 
cap portion J, being adaj^t^-d to ]uo\ ii\v - 
the lens surface K", coiideu-e^ ?«)m.. cif : 
the dirept rays as shown. Tbt* s'roup Cj 
rays L- would not l:e f orwardly directed 
Vsdtxi an ordinary paraboloidal refiector, 65 
and by means of the lens surface and 
the lens surface the li^ht beini? 

directed foTTi^-ardly in a parallel :beam cui 
he materially increa^ied al:ove what would 
be ohtained with an ordinarr paiabuloidul 70 
reflector— in fact, substantiallv doubled. 
Dated this 28th day of June 1939 

miLFORD & HAiM>MA:f BEOTVA^. 
Chartered Patent Agents 

Roslyn Chambers, 47, Warwick Eoad, 
Ooventry, IV^arwickshire. 



COMPLETE SPECIFICATION 
Improvements in Electric Lamps 



Ij CrEOKGE WiLLrAM Batvlings, a 
British Subject, of Willow Meer, Park 
Hill, KenflTTorth, War\dckshire, do 

75 hereby declare the nature of this iuTen- 
tion and iai what manner the same is to be 
performed, to be particularly described 
and ascertained in and hy the followin^? 
. statement; : — - 

80 This invention relates to lamps, and 
particularly electric lamps, of thf 
directional-beam type — e.g. those adapted 
to direct < light rays in a suiljstantiallv 
parallel beam, 

85 One of my present objects is to provide 
a very inexpensive reflector, and, . if 
desired, such reflector can function also 
as part of the cover. 1 

A further object is to make use of lig^it 

90 rays from the incandescent filament 
which TTould normally not be usefully 

: litilised. 



The present invention consists, for a 
lamp of the directional-beam type, in the 
comi^ination with a reflector wbich com- 95 
prises a transparent or translucent 
annular or parti-annular prism, or of Uyo 
or more such prisms disposed coaxially, 
arran;;ed to dir(^^*t light rays from a 
source of illumination in a silbstaiitialiv lOa 
parallel beam, of a lens interposed 
j etween the refler-tor and the source of 
illuminatioh and acting .to coudePse >omv 
01 the light rays in order that tlie i-nvn^A 
shaping of the reflector mav he simplified 10:> 
and /or m order that more rav^s ti-oiu the 
source of ilium inatian mav' le uspfiillv 
reflected by the reflector in' the suhsth?-- 
tially parallel beam. 

In carrying out the invention, thi- HO 
refl^ector is preferably fonned of a - 
material which can he cast or mouldefl 
under pressure (such as that known under 
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the registered trade mark Diakoii or 
Perepex). to . :be rigid, siibatautially 

- ' .. :coIaurl88S and capable of having a Mg-My- 
polislied suxf ace, the reflector being of 
5 irregular thickness so as to provide a* rear 
face,/ a forwardly-directed fa<;« or faces 
. : and an inwajdly-directed face or faees. 
The latter face or f aces^ and the rear face 
of the reflector, are so orran^d ttat the 

10: relevant, rays from the, incandescent 
. filament of an electric butb appropriately 
mounted in the reflector rsdll ;be totally 
Tefiectefl. (i.e.* tlieir angle of incidence 
Mriil l>e above tlie critical angle), or suib- 

16 etantially totally reflected, from the rear 
face, and the forwardly-directed face (or 
. f ^ces) is so ari^nged that the reflected 
rays will be transmitted substantially as 
a parallel beam. 
- 20 . By combining tht»rewith a lens or lenses 
interposed between the . source of illumi- 
nation iind the reflector for condensing 
some of the rays from the said source, the 
correct shaping of the reflector will be 

25 simplified, and in addition more rays 
from the said source may be xisefully 
. reflected from the reflector in the said 
parallel beam. 

For a better understanding' of the 

30 nature of the invention, attention should 
l-e directed to the following description 
in . which reference is made to the 
diagrammatic drawing accompanying. th.e 
Provisional Specification, the single 

35 fig^ure thereof . being a sectional elevation 
through an electric lamp of the direc- 
tional-beam type hiaving a redector and a 
lens or lens^ arrangied according to the 
invention. 

40 In the drawings A is a conventional 
. lamp body or casing, poreferably of metal, 
against the open end of whiciL is secured 
in any convenient manner a rim pontion 
. B. This is formed, integrally with, the 

45 reflector, of a thermo-plastic material as 
aforesaid. The refractive indes: thereof 
is substantially tte same as that of crown 
^lass, i.e-., approximately 1.5. Tlie 
inner face of th.e rim, as indicated at C, 

50 may be silvered so that tlie rim as a whole 

\. will liave the appearance of an electro- 
plated and highly-poli'shed metal. 

It will Ibe observed that the refiecting 
portion of the reflector is of irregular 

65 thickness both in axial aaid radial direc- 
tions, providing a number of forwardly- 
directed faces D^, D^, D®, D*, and a 
numjber of inwardly-directed faces E^, 
E^, E*. The rear face of the reflector 

60 in this instance includes a portion of 
truncated . conical form, inclined to the 
main axis of tlie lamp at an an grle of 
. f oi-ty-five degrees, and a portion F- which 
is gradually ourved therefrom, the curve 

65 being such th.at fnnn.fhe point to the 



point the tangents successively make 
an angle, of one degree.less alou^ each 
unit length of the rear surface^ with, the 
axis of the lamp, the angle being thiriy- 
flve degrees at the poiat F*. 70 

In the present instance the fefieetor ... 
functions also as the cover of the lamp 
and the lamp bulh G isr mounted ip. a 
•cavity H bounded by a cap portion J. 
This is of the same material as the rest of 76 
the reflector but in this instance is shown 
as being a separate part having a «irew- 
threaded engagement therewith. More- 
over, in the present instance it is shown 
as having three separate lens surfaces K^, .80 
und formed on it. 

It will he observed that certain of the 
rays from the incandescent filament 
passinjy through the surface are con- 
densed and delivered substantially at 85 
right-angles to the axis of the lamp, the 
inwardly-directed face E'* being parallel 
to this axis. . These rays after striking 
the frusto-conical surface. F^ (thi^s being 
inclined at an angle of 45** to the lamp go 
axis) are directed forwardly in a parallel 
beam, the front face B'^ being at right- 
angles to the said axis and the front face 
also being at a right-angle thereto or 
substantially at such inclination or very 95 
slightly curved 

In like manner the rays passing throug^h 
the surface are condensed and, \trans- 
mitted at such angles relatively to the 
surfaces E^, E- and E^ {which in this ease 100 
have been arbitrarily chosen to be parallel 
to the axis of the lamp) that they will.be 
totally reflected Iby the curved surface F^, 
and the front faces D^, and. are 
arranged so that the emerging rays, will 105 
be directed in a suibstantially parallel 
beam, as indicated. It will be observed 
that by means of the lens surfaces and 
the groups of rays Ii^ and I*^ are being 
usw'fuHy used. uo 

It will be obvious that the front face of 
the reflector may have more or less steps 
than those chosen, the lens surfaces 
and being modified accordingly, anci 
also the rear surface of the reflector. The 115 
reflector illustrated actually consists of 
four annular prisms one or more faces of 
which are curved slightly, apart from the 
circularity. Obviously/ if desired, the 
reflector can have font a single appro- 120 
priately-shaped front face and a single 
inwardly-directed face, the Tear face 
being appropriately shaped, ibut in that 
case an unnecessary amount of material 
would be used in the construction. In 125 
point of fact, two is verv satisfactory. 

In the present instance the front of the 
cap portion J, being adapted to provide 
the lens surface K^, condenses some of 
the direct rays as sKewn. The group of 130 
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rays would not be forwardly directed 
with, an ordinary paraboloidal reflector, 
and by means of tlie. lens surface EI- and 
- the lens surface EL^ tbe li^kt directed 
5 forwardly in a parallel beam can be 
materially increased above Trkat \rouId 
be obtained witb ari ordinary paraboloidal 
reflector. 

Having" now particularly described and 

10 at-rcertained the nature of my said inven- 
tion aind in Tvbat manner the same is to 
be performed, I declare tkat wbat I 
claim is : — 

1. For a lamp of the directionaW?eani 

15 tyj^e, the combination Tvitlx a reflector 
whicb consists of a traufiparent or trans- 
lucent annular or j^arti-anuular prism, luv 
of tivo or more tbercof dispos£*d coaxially, 
arranged to direct liulit rays from a 

20 sc'Jrce of illumination in a substantially 
parallel beam, of a lens interposed 
between the reflector and the <oiir»"e of 
illumination and actin£>" to condense some 
of the light rays in order that the correct 

25 sbapiuff of the reflector will be simplified 
and /or in order that more rays from the 



source of illumination may be usefully 
reflected by the reflector in tke said, 
substantially parallel beam. 

2. The combination according* to Claim 30 
X;, in which the lens is formed on a cap 
portion foimed integrally with or securied 

to the reflector whereby to enclose tlie 
source of illumination from the front, so 
that tbs reflector and cap , portion <.*an 35 
function also a? the front cover. 

3. The Combination accordinj? to Claim 
1 or 2, in wbicli there is a f urther lens to 
condense non-reflect^jd rays from the 
sciirce of illumination and direct them in 40 
a substantially parallel l earn, the two 
le-ises beinff integrally formed. 

4. An electric lamp constructed siib~ 
t5t:.ntially as hereinbefore described witli 
reference to the drawing: ar*companyin«* 45 
the Provisional SiJeciflnation. ? 

Date<l this 12th dav of Feliriiarv, 1^40. 
WALFOED & HAi?Dl^IAX EEOTTX, 

Chartered Patent Auents, 
Eoslyn Chambers, 47, Warwict Eoad, 
Coventry, "VTarwickshire: 
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